Morphological changes in the enteric nervous system of the transplanted fetal rat intestine.
In this study, enteric nervous system (ENS) of the fetal intestinal grafts was examined histopathologically. Forty-four rat fetal small intestines were transplanted syngenetically into the subcutaneous region of adult rats without vascular anastomosis. Thirty-two grafts survived. They were removed 2, 4, 6, and 8 weeks after transplantation and examined using (1) H&E staining, (2) AChE and NADPH-diaphorase histochemistry, and (3) protein gene product 9.5, S-100 protein, glial fibrillary acidic protein, tyrosine hydroxylase, nerve growth factor receptor, calcitonin gene-related peptide, neuropeptide Y, vasoactive intestinal peptide, somatostatin, and substance P immunohistochemistry. The grafts were compared with the intestines of 2-, 4-, 6- and 8-week-old control rats. ENS of the grafts was different from the controls as follows: (1) tyrosine hydroxylase and neuropeptide Y were markedly reduced but present, suggesting that the extrinsic innervation was present; (2) nitric oxide-producing neurons were well preserved in grafts; (3) hyperganglionosis in the myenteric plexus was seen in 6- and 8-week grafts; (4) AChE activity was increased in the circular muscle and in the lamina propria, (5) S-100 was increased in the lamina propria in 6- and 8-week grafts, (6) calcitonin gene-related peptide was increased in 6- and 8-week grafts, (7) nerve fibers in the muscle layers ran irregularly and disorderly, and (8) hypertrophy of smooth muscle layers. Our data show that although extrinsic as well as intrinsic innervation is present in the fetal intestinal grafts, there is hyperinnervation of the intrinsic nervous system and reduced innervation of the extrinsic ENS. These morphological changes in the ENS of the fetal intestinal grafts may result in motility dysfunction.